Melon plants were grown from spring to summer (crop 1) and summer to autumn (crop 2) by a passive hydroponic system which was laid below the ground surface, so that plants can be grown and harvested without management of the nutrient solution. The effects of the initial concentration of nutrient solution on the growth of plants, yield and quality of fruits, and absorption of water and minerals were investigated while using this system.
Introduction
Many kinds of soilless culture techniques for the production of vegetable crops have been established in Japan (Ikeda, 1994 (Ikeda, , 1995 , as in other countries (Adams, 1990; Cooper, 1979; Hitchon et al., 1990; Imai, 1987; Koontz et al., 1990; Kratky et al., 1988) . Almost every system use an electric pump for supplying the nutrient solution and/or air to plants. In most hydroponic systems, the pH, concentration, elemental composition, aeration and flow rate of the nutrient solution have to be controlled during growth periods. Those management practices are, however, fairly difficult and troublesome for growers to maintain.
Recently, a new concept for a hydroponic system called "Passive hydroponics" was adapted by Ono (1988) in Japan. This growing system was originally started in the U.S.A. as a Skaife Truck Farm (Jones, 1983) . In this system, once plants absorb nutrient solution, the water surface decreases, and naked roots with fine root hairs develop in the air above the water surface. Thus, the roots can absorb oxygen directly from the air. Hoagland and Arnon (1950) , and the pH of the solution adjusted to 5.5. The bucket was covered with a reflective film to prevent algae formation and to keep the moisture content high. The total dry weight of plants in crops 1 and 2 was the highest in the full strength solution (Table   1) . In crop 1, the leaf dry weight of plants grown In crop 1, the fresh weight of fruit was the lowest in the full strength solution and the highest in the 3 times strength solution (Table 2) . Melons had the highest sugar content and the best apperance in the 3 times strength solution. In crop 2, however, fruit size did not differ among the treatments and the quality was equally high.
The pH of the solution fluctuated between 4.5 and 6.5 in crops 1 (Fig. 3) ; in crop 2, however, pH of the 1/3 strength solution sharply decreased to below 4.0 after 7 weeks of treatment. EC of the 1/3 strength solution remained almost constant (Fig. 4) , whereas in the full and 3 times strength solutions, EC increased after about 5 weeks of treatment. The former became 6 mS¥cm-1 while the latter became about 12 mS¥cm-1 by the end of the experiment.
Analytical data of the solution at the end of the experiment showed that the concentration of all mineral elemetns in the 1/3 strength solution decreased compared with the initial one (Table 3) , especially, NO3-N which decreased to 4 to 5 ppm.
However, concentration of mineral elements in the full and 3 times strength solutions increased by the end of the experiment.
Discussion
In general, hydroponics evolved as a high technology plant production system until now. The main advantages of hydroponics over all other types of soil culture are: 1) more efficient nutrient for hydroponics is very important. In crop 1, plant growth was the most vigarous in the full strength nutrient solution, but the fruit size was the smallest and sugar content the lowest. The crop 1 experiment demonstrated that whereas the fresh weight of the fruit was low, the amount of water absorbed by a plant was high because of the vigorous vegetative growth in the full strength solution. Only a higher concentration of the nutrient solution seems to be good for melon production in this season. In Japan, growers usually stress melon plants for water several days before harvest. During that period, the concentration of the soil solution becomes very high resulting in an increase in sugar contents of the fruits (Kano et al., 1978) . In this experiment, increased EC of the solution was also favorable for increasing sugar contents of melon fruits.
In crop 2, however, marketable fruits were harvested from all treatments which we attribute to the depressed vegetative growth as a result of the cool air temperature. (In Japanese).
